Fidelity
Introduced by Peres 1985 as a measure of the stability of quantum motion:
Calculate the propagation of an initial pulse |ψ 0 under the influence of two slightly different Hamiltonians H = H 0 and H λ = H 0 + λV Fidelity amplitude defined as overlap integral f λ (t) = ψ λ (t) | ψ(t) = ψ 0 |e −ıH λ t e ıH 0 t |ψ 0 Fidelity, as originally introduced by Peres:
Experimental realisations
Spin-Echo experiments in NMR (Levstein, Usaj, Pastawski 1998) Measures the nuclear magnetisation averaged over the whole sample forward and backward in time is measured! But wave functions are not accessible! Microwave billiards (Marburg group 2005 (Marburg group -2011 Allows in principle to measure wave functions by scanning with a probe antenna through the system T Drawback: the probe antenna introduces a perturbation comparable in size with the effect to be studied!
Scattering matrix
The scattering fidelity
Introduced by us as a substitute for the ordinary fidelity:
ab (ω): scattering matrix elements for the unperturbed and the perturbed system, resp.
Scattering fidelity defined as
For weak antenna coupling and chaotic systems the scattering fidelity reduces to the ordinary fidelity:
Possible parameter variations
Shift of a wall (with T. Seligman, T. Gorin) Global variation, modeled by
Shift of an impurity Local variation, modeled by The effective Hamiltonian
Scattering theory yields
Matrix carrying the information on the coupling of the kth antenna to the nth eigenfunction Point-like coupling:
The effective Hamiltonian (cont.)
=⇒ S matrix reduces to a 1D matrix for the measuring antenna:
Marburg, May 2010 -p.
Normalized coupling matrix:
λ C can be determined experimentally via transmission coefficient
Special cases of H eff
open end or hard wall reflection everything comes back, α = 0:
Yields relation between the three coupling constants:
Parametric cross-correlation function! Main result (D. Savin):
Parametric cross-correlation function can be expressed in terms of an autocorrelation function with an effective parameter:
Results for fidelity amplitude 
